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AB This phosphoramide or phosphonamide compds . 

AR2 {NHP (O) R1NHR2 ) aNHP (O) R1NHR2 

A are prepd - ; @ = NH2*", H or none ^2) = H) ; (gn = or, (at) OAr, NHR, 
NH{CH2)nAr; R = satd. or unsatd. aliph. group ; = arom . group ; ^R2^ = H, 
alkylenediamine residue, (n)= 1-30; (a^= 0-1000; X = CH2, O, S02 . TTiese 
compds . can be used to prep, polyurethane or epoxy resin with good fire 
resistance. Reaction of P0C13 with n-BuNH2 in PhMe gave 
N, N ' , N ' ' -tributylphosphoramide, useful as cross link ing agent of epoxy 

resin^ • *"'" ' ' 

ST ' phosphoramide phosphonamide crossl inking agent flame retardancy; 

butylamine phosphoryl chloride tributylphosphoramide crossl inker 
IT Coating materials 

(fire-resistant; phosphorous - contg . multifunctional compds. as 
crossl inking agent imparting flame retardancy) 
IT Crossl inking agents 

Fire-resistant materials 
Fireproof ing agents 

(phosphorous -contg . multifunctional compds. as crosslinking agent 
imparting flame retardancy) 
IT Epoxy resins, preparation 

RL: IMF {Industrial manufacture); PRP (Properties); PREP (Preparation) 
(phosphorous -contg. multifunctional compds. as crosslinking agent 
imparting flame retardancy) 
IT Pol yur ethanes, preparation 

RL: IMP (Industrial manufacture) ; PRP (Properties) ; PREP (Preparation) 
(polyoxyalkylene-; phosphorous - contg . multifunctional compds. as 
crosslinking agent imparting flame retardancy) 
IT 106-92 -3DP, Allyl glycidyl ether, reaction product with H siloxane 

161127-41- 9DP , Methylhydrogensilanediol -octamethyl cyclotetrasiloxane 
copolymer, reaction product with allyl glycidyl ether 
RL: IMF (Industrial manufacture) ; PREP (Preparation) 

(phosphorous -contg. multifunctional compds. as crosslinking agent 
imparting flame retardancy) 
IT 4707-88-4P, Phenylphosphonic diamide 14360-81-7P 19622-52-7P 
20638-28-2P 23344-69-6P 25190-24-3P 25190-26-5P 25279-96-3P 
, Hexamethylenediamine -phenylphosphonic dichloride copolymer 
25279- 98-5P, p-Phenylenediamine-phenylphosphonic dichloride 
copolymer 25949-16-OP, Ethylenediamine-phenylphosphonic dichloride 
copolymer, sru 28851-33-4P, Phenylphosphonic 
dichloride-p-diaminodiphenylmethane copolymer 28851-34-5P, 
Ethylenediamine-phenylphosphonic dichloride copolymer 31868 -37 -8P, 

I? 




Phenylphosphonic diciiloride-p-dianainodiphenylmethane copolymer, sru 
37624-66-lP 53721--41-8P 99190-25-7P 453537-97-8P 453557-97-6P 
RL: IMF (Industrial manufacture) ; MOA (Modifier or additive use) ; PREP 
(Preparation) ; USES (Uses) 

(phosphorous -contg. multifunctional compds . as crosslinking agent 
imparting flame retardancy) 
IT 23344 -69 -6DP/ reaction product with siloxane glycidyl ether 
37624-66-lDP, reaction product with siloxane glycidyl ether 
319915-23 -6DP, EP 128, reaction product with phosphoramides and siloxane 

453537- 98-9P 453537-99-OP 453538-00-6P 

453538- 01-7P 453538-02-8P 

RL: IMF (Industrial manufacture) ; PRP (Properties) ; PREP (Preparation) 
(phosphorous -contg. multifunctional compds. as crosslinking agent 
imparting flatne retardancy) 

IT 100-46-9, Benzylamine, reactions 101-77-9 107-10-8, n- Propyl amine, 
reactions 107-15-3, Ethyl enediamine, reactions 108-95-2, Phenol, 
reactions 109-73-9, Butylamine, reactions 124-09-4, 
Hexamethyl enediamine, reactions 141-43-5, Ethanolamine, reactions 
824-72- 6, Phenylphosphonic dichloride 2240-41-7, Dimethyl 
p ^ieiiylp hosphonate 7664-41-7, Ammonia, reactions 10025-87-3, 

Phosphoryl 

chloride 20638-26-0 25265-76-3 , Phenyl enediamine 
RL: RCT (Reactant) ; RACT (Reactant or reagent) 

(phosphorous -contg. multifunctional compds. as crosslinking agent 

imparting flame retardancy) 
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BASIC-ABSTRACT: 

NOVELTY - This invention describes the manufecture of a series of a new type of multifunctional phosphorous-containing 
compounds with flame-retarding properties, 

DETAILED DESCRIPTION - The phosphorous-containing compounds are of jfonnula 



AR2(NHP(0)(Rl)NHR2)aNHP(0)(Rl)NHR2A. 
A = -NH2, H or no group when R2 is H; 
Rl = -OR, -Ar, -OAr, -NHR, -NH(CH2)nAr; 
R = saturated or unsaturated aliphatic group; 
At = aromatic group; 

R2 = H, the moiety of diamine excluding the amino group, such as: -(CH2)n-, cyclohexyl, phenylene, PhXPh-, and biphenyl; 
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X = -CH2, 0, S02; 
Ph = phenjd; 
a = 0-1000. 

USE - The phosphorDUS-containmg compounds can react with isocyanate to fonn polyurethane or with epoxy resin to from epoxy 
polym^ having excellent flame-retarding properties. 
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A=-NH2 ' H, or none(^ R2=H) 
Rl=-OR , -Ar' -OAr- -NH-R • - 
NH-(CH2)n-Ar 

^..R ' MM^WPf^^lZ. alipHa'tic group 
; Ar . aromatic group 

-(CH2)n- 



a=0~ 1000 
X=CH2 ' O • SO2 

NHz- 
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(bisphenol A epoxy resin) • 
^^ilitSa (novel epoxy resin) - rT^'^ 
3^^(^Si (flexible epoxy resin) ' 



(2) 

fb^f&'M (epoxid olefin) ' ^'fbS^^^H 
(halogenated epoxy resin) 

5. fl^j^1^ffiB#S (a) ^ (b)^M-^^m ' 

i^Si (bisphenol A epoxy resin) > 
10. ^MSa (novel epoxy resin-) ' 

(flexible epoxy resin) » mWtM 
M (epoxid olefin) ' ^^t^^^^St (halo- 
genated epoxy resin) ' 
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